Bax-dependent spermatogonia apoptosis is required for testicular development and spermatogenesis.
Bax is a multidomain, proapoptotic member of the Bcl-2 family that is required for normal spermatogenesis in mice. Despite its proapoptotic function, previous results found that Bax-deficient mature male mice demonstrate increased cell death and dramatic testicular atrophy. The present study examined the role of Bax during the normal development of the testis to determine whether the increased cell death in mature mice could be explained by decreased apoptosis earlier in development. Consistent with this hypothesis, testicular atrophy is preceded by increased testicular weight and hypercellular tubules in immature Bax-deficient mice. TUNEL staining at Postnatal Day (P) 7 and morphological quantitation between P5 and P15 demonstrates decreased germ cell apoptosis in Bax-deficient mice. By P15, increased numbers of type A spermatogonia, and at P12 and P15, an increase in intermediate type spermatogonia were noted in Bax-deficient animals. By P25, the number of basal compartment cells was greatly increased in Bax-deficient animals compared with controls such that four or five layers of preleptotene spermatocytes were routinely present within the basal compartment of the testis. Although the Sertoli cell barrier was significantly removed from the basement membrane, it appeared intact as judged by the hypertonic fixation test. During late pubertal development, massive degeneration of germ cells took place, including many of those cell types that previously survived in the first wave of spermatogenesis. The data indicate that Bax is required for normal developmental germ cell death in the type A spermatogonia, specifically dividing (A(2), A(3), and A(4)) spermatogonia, at a time at which the number of spermatogonia is regulated in a density-dependent manner. The massive hyperplasia that occurs in Bax-deficient mice subsequently results in Bax independent cell death that may be triggered by overcrowding of the seminiferous epithelium.